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1 9 ] «^ig?H®#^T> If 10-1 5 0 v^•rtl;^)^SH^<^>ll^ 
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miiE4t 2000-307599' 




1 1—240642 



t 




[^^]^2i] M=^i^s^#^t i-i&^i-^-^i^' ^#^1 5®v>-r 

m:^^2 3] ism^^:^vyh^y:^^-^-f^^^^'t^mmif^. m 

y^7-^^Mznmm^^vyh^y::^^''^-'f^^^^-tmmx':^^^}it:^m 
tt^m^^z 2mm<D-mmno^^ u y h^y:^^-'^-'fS^^m'r^mm<Dm 

yh^y:>^t<-'St-f^^^m-ts>mm, 
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ffiliE# 2000-307599 



1-24 0 6 



[00 0 1] 
[0 0 0 2] 

-f-v >i¥m^tz2v >wmmz^m^ti^. ^mnm(Dm^mmpj.^f['<Dr^x<D 
$mnmmm. mmnmmm. ^mnm<Dz>*>nm - stmmmmmitziv >i^m 
«#s-es>»;> mm - j^nnmmmizmmx:^?>o mz%:^^t^nv>i^m^ 
nmit. M(Dummmizmmx^v. rj^ynyfT-mxitm^^^zmfj^m^ 

•fe^;i/3 y y^mmmozi y >ttS/:^^:^iaSPK:#*E-t-Sllfa5ftitta y > h 9> 
z^i^i^^ttny ><Dmyii«^ttT-fe^;i/3y >-^j^(Z)^3®^i5gT'fey, 

;^^3lCD^^2:ilfiP*rSi:#Ae>tlTV%-S (J. Neuroche«. 18, 781-798, 1971 
, Science 178, 626-628, 1972, Biochem. Biophys. Acta 291, 564-575, 1973 
, Mol. PharMcol. 9, 630-639, 1973, J. Pharmacol. Exp. Ther. 192 , 86-94, 

1975, J. Neurochem. 30, 15-21, 1978, J. Neurochem. 44, 11-24, 1985, J. 
NeurochcB. 60, 1191-1201, 1993, J. Neurochea. 20, 581-593, 1973, Eur. J. 

Pharaacol. 102, 369-370, 1984) . Vt^. ^5l«i#ill^^%« h^VXJK-^ 

-©^$^:^ifcDcDNAtt#{|^$tlTv^-5;{)^, ^t.^mzMMx^^'mum^n^) 

y ^^>:^JK~:3^-CDcDNA^i|^^$;flTV^;&V^, 
[0 0 0 3] 



ffill#2 0 0 0-3 0 




1 1 — 240642 



3U >f^l&14#SlcM^EL. T-fe^;i/3y >®Blfl^^"efeS3U,>&^fi&(^JC 

[0 0 0 4] 
[HIS S:jS?^"r S fc*(Z)#a] 

(Science 282 , 2012-2018, 1998) S:?fJMl/"t, Ji^lC. e\egnns(D^ / A 
SB^J*^e)^M$tiSN a'^^fe#tt h^>::^.J}<-:$?- cDNA$: 1 ■3t>i:o^ n- 

-®cDNA (cho-l) ZICD c DN Ai:®liSBH^J®ffil^*£$:li4iJC 

h^miJ^h^m-^^ (CHTl) $:^n-->^'*L/:fcc ^<DCHTlli#M 
-eSj^^S (J. Neurochem. 71, 1785-1803, 1998) t.<D^m^ 

^ (Nature 330 , 379-381, 1987) K:>t*bT2 0-2 5 LTVAfc 

o 

[0005] 

T% CHTlS:T:7U^^y^5!/^:;i/®0«IBifST'f§3^S-tirS^. Na+^#e«r-e 

tie>©j|g^;5>^e>, CHT i3S«iga5ftH43y >b5>;^>K-^r-tS<4S:Jt'rsri: 
$:Mv^fflL/7^:c 2|s:^^#e>tt, H h 3 U > h ^ ^? - c D N A $: ^ 
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1 1-2406 



[0 0 0 6] 

11^3^3) J£ilT®(a)X«(b)(D^>/1^^M?:3-K-rS3te^(a)Be^J# 
4 {Cat $ tiS r ^ fi&SH^5{)> e> 3& S > A ^ it ( b ) BB^## 4 IC:^ S 4x S T ^ 

5f5<Z)DNA (lt*3^6) je^T®(a)X»(b)®^>7t^^®$:ii- 

^ ( a ) @B^J#-^ 6 Cat $ tl S r ^ y ^BB»^ e> S ^ > 7t ^ ( b ) BHa«J#-^ 6 {C 

8 mm(DMB^^m^-tS D N a i: X h U > a: > b :&^#T TV\ >f ^ U ^ 

tjt^mA-mm^^^vyh^y>^^-^-mii^m'r^^y/'^^m m^mi 0 
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ffiiE^f 2000-3075997 



#5p 1 1—240642 

mr^^y^^^m m^mi 5) Kmt^o 

[0 0 0 7] 

8) Icgl-tSo 
[0008] 
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ffi|I#2 000-3075997 



#^ 11—2406 



^^7-^9 (D\,^irM^mm(DMB^xit d n a iimx-t^ r i: sr^is^-r si^im 

) ^Mhm^ijK '^^^^xit'^^y hx$>^z.ii^mmt'r^m^m2 5mm 
®#t: (M:^3g2 6) m^^2 5Xit2 6ia^®#^t: hmm^m^m 

[000 9] 

y-®jl>A-i:^MS*lS^^:S®^ig*|c DNA*^e,iBigLit^*l-?tl® 
c RN A^. ryVitjV:fi iif:iifl,j^-^mmiZ^A hmmm^:n y >^ y iiajji 

jftfttny i/^iyji^ttl AtM(Z)HC3T?^^K:|fiWS*lS (Ki = 10-100 
nM) ©K:>tL, *)^«^>Sj|!|ffliaK:^#L/TV^S<BiS5ftHt=ry >3tyii«ittJ:yiS 
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ffilE# 2000-3075997 



1 1 — 240642 



ii^(30HC3-e<D*^IS«Sn-5 (K i = 5 0 ixM) Z-ttt'^. lAtM®/\^nU 
-1^7^-3 (hemicholiniuii-a; HC3) tzM-t^m^^^MB^^^VynL*) 

[0 0 10] 

]©imfDffi3y>3t»;ii»tCfeV%T, C4 8 Dl. 3 il^SffStlfcJt^^lC^a^ 

^if^-otc^o mUZit. C4 8D1. 3 cRNA*fcli;!K$:^Al/^T7U:^^y:)t 
^x;i/|p«IBJ|jg® [^H] nU >®^»;3ati^j^l^*^zi^StiTV%So 0i»t»> Mi: 

^b. -etl-?tlCD;!tj^Att^^±SEM ( n = 6 ~ 8 ^#0JiS) •l?^^$tlT^^ 
So *fe02icii, N a;^(Z)nU >^»Jji«^tcMt-S^IS*^^$ti. M^^Att 
|g^«l?«**^M^bfe3y ([N a"^] = 1 0 OmM), Sl^^A 

ttNa'^##:eET"^®3U>^»;3ii»S:3tL/TV>S (N a*«L i "^(Cit^^j^e) 

*i7^) . se>^c03 ^c^iHC3 ^cJ:-5=I'J>:^yJi*®ls«>^)*^$4^Tv^s. 

3b^S02, 33b>P), rCDStUji^ttN a"^ ISt#ST'^*J. HC3<DKitt5 0n 
Milfi^^tlfco rCDc DNA^^n — >ttcho-l (high-affinity choline trans 
porter-l) H^fiH^tltc.. 
[0 0 11] 

3& e 3 o o cho-1 c D N A ©iaSS^J*^ & tl S ^ > A Mtt 

5 7 6r ^ (S4#m) . r(Z)@B^j##2{ca^s:ns^>A^i^ 

i:r5cho-i®T^ yaiBB^JttN a'^^fii#14^^;i/3-:^ h^>:^3K-t?-7r ^ U 

>>?.3K-3?-i:®Jti^*^e>l 2liimSjiMJiES:%o3i:*^^^$tiS (07#M 
) . 

[0 0 12] 

rj^CtC, C. elegans®#S^-echo-l$r^3KL/TV>SiKlIJIia^ra^"rSfc«)tC, cho 



mil# 2000-3075997 





1 1-24 0 6 



-i»^^-±^g5. ikhcDmi^^m^^-^r^^'v-ymyt^y^i^M (gfp 
T' « G F p « 3 V yf^m^mmnmiz ^ v> r ® l x v^ s ^^^<m^ 

[0013] 

genoaic survey sequence (GSS) 'V-^'D<Di^^ (GenBank accession nu 
■ber AQ316435) $r|^3tl/feo 3.® H h©^f 7 i>»DN Ai:cho-l(Z)J!fe^g0^J(Z)tg|^ 
14ic^^^. ^iM:^^-r^-$:Mv^fePCRT'^^:i/ h^if c DNA*>e> c DNA 
»T;tS:ii<@U:t. z:ODm;tS:^oT^ y c DN A^>f U - S:;^^ U - 

- > L/^tt® cDNA^D->s:#fco M^<Dm^W(Dmmmmf' ^ cho-i 

5 l%®ig-f£;fe,i:tJt7 0%<5Dll^ffiS:a^-r5 8 OT^ 7 S*^ 
(a4#fl§) „ ZL0^>y h cDNA^U-yitCHT 1 t^m-f^tl 
fco 04tCtt, hCHTli: C. elegans CHO-1 (D^tl^etKOT ^ /mmMi)K 

mmm, i-x 1 1 lir^ § i t v n § » 3 © @e3^j## 4 -e^ § n s ^ > /n- ^ 

[0 0 14] 

^v-(D:^yA-iimMtsi:mmii^m^^ (20-25%) » ^^^ssm (h^ 

, H*) 0:/ni^^ACLUSTAL»$:MV>Tneighbor-joining^gT?f^SgL/feN a'^^fe 



1 0 



2 000-307599'; 




11-240642 



# 



^CatStlTV^S. g^^ODny > h^>:^3i<-i5f- (J. Biol. Chem. 265, 

15996-16003, 1990) , ^lUJilgi^jfDttn U ^ >:^5K- ^ - tlT 

l^T^> t?— (Biochem. Biophys. Res. Commun. 198, 637-64 

5, 1994) . ^ttJfflficr>#@^Mifel3eh^>^3K-i5?-i:ttffll^i±$:%3t:i:V>o 
[0 0 15] 

CHT l®^3g$tvS hJKoS^-ttC. elegansCDCHO- 1 iiatcSfi^lCl^DT? 
[0016] 

^JClC> 7-!f>j|?*f"^in situ /\>f t^U tJT^f -^-5/3 >*eCHT 1 mRN ACD^ 
®>'if>^^?*f®j^:^*^a^S4^TV^Sc RNACOlilp (0.24-9.5 kb; GIBCO 

[0017] 

z:tie>cDSg|^i:-^LT, in situ /N>r ^^-Y-^-S/a mm 

mRNA<D^3^*^«ligSti:t. S9;&tJf01 0 (::?.>5r~;i/A- ; 1 mm) Kit. ^ 
V hmjSl.Xf^WZiS^^>CWIl^W^m^(Din situ J\>(ZfV ^r>f h >ji?^tC 

B8-rs, $^dr^^y~>i?^^;i/^tifeT>'^-fe>:^® c rn Ayn-':/{C7\>r 

TlmRN A^S^MWt^verticaljJtUthorizontal linbs of the diaeonal band (V 
DB, HDB), ■edial septal nucleus (MS), caudate and putaaen (CPu), olfacto 
ry tubercle (Tu)-e;^ai$tlT 3 i:*^ Si 0 iJ^^^m'eiitmMiWe^^ 



1 1 



2000-30 7 599' 



1 — 24 0 & 



^>:^^-^-cD:$)-^h2f5:Me?ric|^CT'feS. z:tie>©^:^liCHT l mRN A 

[0 0 18] 

ijJclCC H T 1 Ici: S n y >m *; r 7 y :^x;i/#p«IHJBg-e^^fe. 
CHT 1 c RNA^^XLr:imnmm<DnV >:Kyji*^lizKS:^Ab^:3> h □ 
->n/J:y%2-4^1©*^ofc„ ®11{C«, CHTlcRNA*fctt*$:^AbfeT 

■7y3?y^y:)i5tf3:;i/lP#lwiia(D c^H] =iy>®3c»;3ii»j^^*«atsnTvxSo 0 

1 Itfi. Mi:a®:*J^Attl 0 OmM NaCl feS V^ttLiCl $:-^tf^2i^MT(3Dn 
y >«jyji*&-etl^tl3^L, -etl-^tl<D:i?J^Ali5p:^±SEM (n=6-'8# 

1 2K:5t$tiTv>So ®l2{cfev>Tti, 7KS:^AbfelP«mriiS(3Dgjyii«^Sr c 
RNA®^tl*^e)|IL/BlV>T. CHTUCj:-&ny >5jyii*^S:ltmt> 5iyji*^» 
^:ijxy^ • :;^>5^><Z)ffi||i^Ca£IK$•ti^TV^So 0 1 2 lCa^$tiS<k e> CH 
T l®=ry >^»j3a*tt3y >ti||$:itJtI$-&Si:^5^Lfe (Km=2. 2±0 
. 2 AtM, n = 3) . 
[0 0 19] 

, =i>hn-;i/®i^Hft0ny>^y3ii^5t®Kmtti 0/aMj:yiiF<, chti 
<Dnvym*)72<mto. 1 AtM0Hc 3 -e^^icia^sns (k 1 = 2-3 nM 

) (DiZMLX. n> hD-;i/-e«l 0 /£M0HC3•et)"r*^b*^|®^$^^^V^3. 
HI 4{C^$tlS J:-3tC, C H T 1 ©3 y >^y3lii5i(5D>f :f 

tt€:il^si:Na"^:etfe^<c i"«R#«r'efeS3i:*^*)*^o:fec Mi:^®;!?^ 
iAtt;!K^^AL/fc^«lfflflS®3y >myji*^> c RNAS:^Abfe0«jmflS®3 

n^tKDioo mm^xum - 3*ie>(Z)M:^ttiKS/-^:^hy-i^®iSiK5»ttay 



1 2 



fiiiE4# 2000-3 07599'; 



1 1 — 240642 




V^^S^^. N a C 1 ^ CUT 1 fj^^-D t.^^VX\^^^ (J. Neuro 

chem. 27, 93-99, 1976) „ 
[0 0 2 0] 

^fe, CHT 1 c DN Ai:/<^^^- (n> hd-;i/) S:-etl-?n#AbfcCO 
S 7«Hfl§*\e>gl^l/feM<55 I^H] HC3^^?SttS:M^:^o U^^m i 5 IC^ 
-r. 01 5*>e>t)j5>^S<fc^K. CHTl S:^3^S-&fc*IHJIiS®MT'ttNa"^|fe#69 

fjt [^H] HC3M'^*^li!^$tife*^ 3>M3-;i/®lli'eiiti^$*i«i*^ofc 

tC, 5ji|gj||||^gt (Kd) ttl. 6±0. 2AtM (n = 3) "efeS 
o z:®'i[ttJK^/:^:/hV-A-e#§$tlTVvS|!t^ii^:3iiKbTV^fc (J. Neuroch 
e«. 60, 1191-1201, 1993, Life Sci. 35 , 2335-2343, 1984, Brain Res. 348, 
321-330, 1985) . $6)lC, HC3, nUXCho), r-fe5^;i/=I U >(Ach) lC<fc S 
[^H] HC3M'^CDSg|lcov>T:^i>fLfco riz^;i/:3 U >li 1 aM7 
4>J:?^'f'^^y^tEr'emMlyfc^. U^^^i liz^-to mi 7*^e,, [^H] 
H c 3 cD#Mfi5^-^«r y > J; »; =b7^ 1 0 ^j£^ji(Sv>|git*esiSi$ tis 

S < H C 3 Jg-a-^as^T? =fo«> S w L T V> S o 

[0 0 2 1] 

NAli, M^ld:^^<Z)<ke>tCLTi||g'r-g>3i:*^T*^€.„ m& (C elegans) CH 

t: y isiDN AlW/i^K^^J (himan genomic survey sequence(D 1 ^D — 

^SR— 1 0 7 P 1 2 ; GenBank accession number AQ316435) SrBVNflJL, 

D N A Wi^t <D|g|liB3^a SIC P C R ® it^^#Mfi5r:^^ ^ &^tf b fe. 
h ^|S<Z)Marathon-Ready™ cDNA ii/U-y'r'y i7 ttSS) t. T^:f^- 

-f^^-^—^fQ^^X 5' —RACE (rapid amplification of cDNA ends) j^Xf 

3' -RACESrfrofec z:®#e>tlfe P C RM^lS: P C RM n t^/^i^ 

^^jC^n-^-ffcb, #ADNACDJ^fiBB^JS:9e^bfe. ZIODNABB^ 



2000-3075991 



1 1 — 24 0 gflk 2 



[0 0 2 2] 

:&^#TTv\>r>rTj^^XL„ :fy'-Dmnmiin V y h^y y^^- ^ -f^j^^m^ 
S >7t ^ n - K-r S D N A ti> i ti e> ;&^i?S?Sgi-s - 

[0 0 2 3] 

mmmiizi v y^vj2,»X'$> ^<Dmmtnmmm'pm^<Dmmxmm^thx 

•^?S1S*^jrLiiLTV>S (Trends Neurosci. 15, 117-122, 1992, Ann. NY Acad. 
Sci. 777, 197-204, 1996, J. Neurochea. 69, 2441-2451, 1997) , ±mmmm 

ii=ivyh'^y7.^-^-mii^:^-tz>^yj^^^^zi^ l^-r^MB^xitDN 
A-^, l^i^^ttny yh^y:^^-^'-miit:mt^^y/^^M<D^U'--yif 

[0024] 



taU^ 2000-3075997 



1 1—240642 

m • 

> h ^ > >^ 3K- OD«!l^^C5)d9-^a«l 9! ^ *^ K: -r S ±T'Jt M T' ^ S o 
[002 5] 

[0 0 2 6] 



2000-3075997 




1 1-24 0 



t 



[0 0 2 7] 
[0 0 2 8] 

#:v^:^{c^lt S ^MMi:-?-® I^MECDiF^MS: l^^tcMv^S Zl ic J: o TM«t 
[0 0 2 9] 

^ u e> p c R^<D:»mK <fc y # e> tife^^d^-iw/t v^T, n^imsmtt 



2000-307599'; 




m 



# 5[£ 1 1-240642 



^i/yAy^^'':^yh (dt-a) 3fi|g^-^#M^;i/^x'i7>f 

:^-if (HSV-tk) 3t'fe^^®^^^S:#Al-Sz:i:tc<koT, di-^vh 

[0 0 3 0] 
1 ^ [0 0 3 1] 

r h ic J: *j . -mmmit ^ y > h ^ > jk- ^ - tsisiEJi^ b < \mmmnxifm 

[0 0 3 2] 

ife®poly(A)+RNA3b>e>3a!«^PCR^ttJf3' R A C E -e^illLfeo K3->n/ 



1 7 



aigiE#2 000-30 7 5 997 




# 



1 1-240 



{CtJ^oT Marathon*^ cDNA Amplification Kit U — yry ^^±M) $:ffiV>7^ 

. PCR<^)JlR:3&|^a<^):^^-fv-^±c. e i e g an s^j - •:fui^aL^ hf)^^ 

. Jtif§$tlfePCRS#f5:B!c^pSPUTK/<^^- (^h^^P-y^m) ®N c o 

^^Jtbfco h(DCHT 1 c D N A ttGeneTrapper cDNA Positive Selectio 
n System {^:fnA>(yt^y K^jKUhU - : GIBCO BRL) S::/n hzi-JUM^JK 

tMPCR*^#e>tifccDNAWi;t®i&sa2^j}&^e>^ffLfc„ #e>tifccDNA^^ 
D - >S:«?*f fci^ n - > S:pSPUTK/<^y ^ -;RtKpcDNA3.1+ /^^^ 

[0 03 3] 

c RNAit^^ry^r-f-Uir^^-fXSP 6 *fcttT 7 RNAtKU >l^-^Sr 
Mv>T>r>i:f hm?-^j^L/:feo ^^^y:;^ffcRNA2 0-3 0 n gSTT^'U^tJ^yj^l 
:^a:;HP#jaiiJ|jg c^^^-^y-VI) iC^Sti^Abfc. StUii^^M^liliriSJ (Natu 
re 360, 467-471, 1992) tCj^^P,tlTV>5^^gi:2f:jSe5K:|^^{Cff ofeo 3U 
>:K»;a»ttRNA^A0D2-3 B=^lCO. 7 5 m 1 OD^Ifitgt* ( 0 . 01-1 
^ /tM® [^H] -r3U>. 1 0 0 niM(Z)N a CI, 2mM0DKCl, 1 mM®M 
gClg. lmM®CaCl2> 1 0 mMCDHE P E S, 5 mMODT r i s : p H 

7. 4) (omnmm (6-8M) s:MvxT3 0- 6 orS-isgffofco ityia*^® 

[0034] 

cho-l::gfp(D«K^ilft-^=l>:^ h^^^ h tt^:®? (Gene 212, 127-135, 1998) X 

7&^^nx\i^^:^mtmmizp cRxi^mLr:io w^^t/^^jvwm (nls) 
(oymKibi>if^)-y$l%^yn^'gi (gfp) Kt* s3ea^S:cho-i » 



1 8 



aj|E# 2000-307599' 




t 



w 



1 1 — 240642 



^tf•UfePCRy^>r'T-?:mv^:t. (EMBO J. 10 , 3959-3970, 1991) T' 

j^^^nx\i^^:^mtmmzr o i - e ( s u i o o 6) v-^-iif^ggbfeD 

[0 0 3 5] 

-t/B ymWi iWc^mi^V 5 0 %ODJi^;i/AT ^F. SXSSPE, 5 XDenhardt 
's solution^ 0 . 5%®SDS, 1 0 0 a* g /m 1 ©salmon sper« DNAS:-^tf 
mWO *-e> ^>itA":f^>(J^mT [^^P] ^^;i'L/J^CHT 1 cDNAm>i 

ic^LT4 2r;-ei 6^K/N-ryu^>fxs-tefc„ ■f-'iuymitmm^n- (o. 

IXSSPE, 0. 1%(DSDS : 6 5TC) -eSfe^^^. a:>/\>S/>^/':^^y- 
> (enhancing screen) i:^lC7H ^>r— h ^ i'*^ 7 — 3^. 
[0 0 3 6] 
(in situ /\>r:/U^f>f-e~$/3» 

If :ap S/>!f — >'r^'<;i/bfcT>^"fe>:^ ® in vi tro-e-^^ b fco 
^^m%lt^^^2 0 0—4 0 0igSMlC:S:-5*"eT;i/5!jy ^«?S:ffo:to ffjP 
^tj^ffili^i'U^rj^^Ji^y (10~2 0Atm) S:ffl^^fco /N-Y 

2/a >ttlXDenhardt* s^?gt 5 0 mM® T ris-HCl (pH8 

. 0), 2. 5mM®EDTA, O. 3M<DNaCl, 5 0 %®3jx/I/i*T^ K> 
1 0%CD-r^X h^>if;i/:7a:- 1 m g /m 1 ODi^jSII (E. coli) ®tR 
NA^-^tfltM] JC^jS?S-&fe^'<;^'ft:c RNA:/n-^ (fcJ:^ l At g/ml 
) T-4 5TC-e2 O^ISffofeo ^tC-©;t$:2XSSC/5 0%(D;J>;i/i:vT^ K»fi 

T'2ia, 1 X s sc/5 o%©3i^;vAr^ Ftfi-ei 0, v>-m*)4 5r;i?^#b 

fc. A>f :/y ^>rXl/fcyn-:/$:^$^dr^2/>?f— >F a b^r^i (Boehringer-M 
annhein) i: N B T/B C I PSSSrffl V^T "Tm^fc bfe. -©>tl«®lSl?K*'r 2 
4-4 S^rSiKliSS'^fc. 



ffiliE# 20 00-307 5 997 




[0 0 3 7] 



^^zlV=-^J^-3 (HC3 ; 1 2 8C i/mmo 1) liNEN Life Sc 
ience Products jb^^A^bfco pcDNA3.1-CHTlfeSV^ttpcDNA3.1$:-5-ti-?*lCO 

S 7 mmiZ—mmzm^^-^t^o hn-^I/lCt^^oriransFast Reagent (zf 

VzL-f-^fXh. 2 0 0, ooogT'i©^^^i>#. mm^^mm^'&t^o ^^^m 

<Z)HC3#^TTSt^bfc#^#Me<;^^*$:^#©M^*3&>e>Mb§fVNTtf^L 

[0 0 3 8] 

[^^(Z>^^] 




[0 0 3 9] 



SEQUENCE LISTING 
<110> Japan Science and Technology Corporation 



<120> Bigh-aff inity clioline transporter 
<130> A011P12 



ffiliE# 2000-307599 7 




# 



1 1—240642 



t 



<140> 



<141> 



<160> 6 

<170> Patentin Ver. 2.0 

<210> 1 
<211> 1731 
<212> DNA 

<213> Caenorhabditis elegans 

<220> 

<221> CDS 

<222> (1)..(1731) 

<223> choline transporter from C. elegans 
<400> 1 

atg gcc gac tta ttg ggt ate gtg gcc att gtg ttc ttc tac gtg etc 48 
Met Ala Asp Leu Leu Gly He Val Ala He Val Phe Phe Tyr Val Leu 
1 5 10 15 

att ett gtc gtt gga ata tgg gcg ggt aga aaa teg aaa agt tea aaa 96 
He Leu Val Val Gly He Trp Ala Gly Arg Lys Ser Lys Ser Ser Lys 
20 25 30 

gag ctt gaa tea gaa gcc ggc gcg gcg aeg gaa gag gtg atg tta get 144 
Glu Leu Glu Ser Glu Ala Gly Ala Ala Thr Glu Glu Val Met Leu Ala 



tttSE^ff 2000-3075997 




#^ 1 1-2406 



35 



40 



45 



ggg aga aac ate gga act ctt gtc gga att ttc aca atg act gcc acg 
Gly Arg Asn He Gly Thr Leu Val Gly lie Phe Thr Met Thr Ala Thr 
50 55 60 



192 



t 



tgg gtt ggc ggt get tat ate aat gga acc gcc gag get etg tat aat 240 
Trp Val Gly Gly Ala Tyr He Asn Gly Thr Ala Glu Ala Leu Tyr Asn 
65 70 75 80 

gga ggt etc ctt gga tgt eag get cea gtt gga tat gca att tec ett 288 
Gly Gly Leu Leu Gly Cys Gin Ala Pro Val Gly Tyr Ala He Ser Leu 
85 90 95 



gtt atg gga gga eta ctt ttc gca aag aaa atg cga gaa gaa gga tat 336 
Val Met Gly Gly Leu Leu Phe Ala Lys Lys Met Arg Glu Glu Gly Tyr 
100 105 110 

att aca atg etc gat ect ttt eag cac aaa tat ggc caa cga ate ggt 384 
He Thr Met Leu Asp Pro Phe Gin His Lys Tyr Gly Gin Arg lie Gly 
115 120 125 

ggc ttg atg tat gtt cea gca ctt ett ggt gaa aca ttc tgg aca gca 432 
Gly Leu Met Tyr Val Pro Ala Leu Leu Gly Glu Thr Phe Trp Thr Ala 
130 135 140 



gcc att ctt teg gca ctt ggt gca aca etg teg gta att ctt gga ate 480 
Ala He Leu Ser Ala Leu Gly Ala Thr Leu Ser Val He Leu Gly He 

145 150 155 160 



a5lE# 2000-3075997 




#5p 1 1-240642 




gac atg aat gca tea gtg acc ctg tcg gcc tgt att gcc gta ttc tac 
Asp Met Ash Ala Set Val Thr Leu Ser Ala Cys He Ala Val Phe Tyr 
165 170 175 



528 



t 



aca ttc acc ggt gga tac tat gca gtc gcg tac act gac gtc gtt caa 576 
Thr Phe Thr Gly Gly Tyr Tyr Ala Val Ala Tyr Thr Asp Val Val Gin 
180 185 190 

eta ttt tge att ttc gtc ggt ttg tgg gtt tgc gtg ecg gcg get atg 624 
Leu Phe Cys He Phe Val Gly Leu Trp Val Cys Val Pro Ala Ala Met 
195 200 205 



gtg cat gat ggt gcg aag gat att tee agg aat gca ggc gac tgg att 
Val His Asp Gly Ala Lys Asp He Ser Arg Asn Ala Gly Asp Trp He 
210 215 220 



672 



gga gag att gga gga ttc aaa gaa aca tct etc tgg att gat tgc atg 
Gly Glu He Gly Gly Phe Lys Glu Thr Ser Leu Trp He Asp Cys Met 
225 230 235 240 



720 



ctt etc ctt gtc ttt gga gga att cca tgg caa gtg tac ttc caa aga 
Leu Leu Leu Val Phe Gly Gly He Pro Trp Gin Val Tyr Phe Gin Arg 

245 250 255 



768 



gtt etc tee tea aaa act get cat gga gca cag acg ttg tcg ttt gtg 
Val Leu Ser Ser Lys Thr Ala His Gly Ala Gin Thr Leu Ser Phe Val 

260 265 270 



816 



£iilE4f 2 000-3 0 7599 7 



^ #^ 1 1-24 0 6^1^ 



gcg ggc gtc gga tgc att etc atg gcg att cca cca gcg ttg ate ggt 864 
Ala Gly Val Gly Cys He Leu Met Ala lie Pro Pro Ala Leu lie Gly 

275 280 285 

gca att gcc agg aac aca gac tgg aga atg act gat tat tec cca tgg 912 
Ala He Ala Arg Asn Thr Asp Trp Arg Met Thr Asp Tyr Ser Pro Trp 

290 295 300 

aac aat gga act aag gtc gaa teg att cca ecg gat aag aga aac atg 960 
Asn Asn Gly Thr Lys Val Glu Ser He Pro Pro Asp Lys Arg Asn Met 

305 310 315 320 

gtg gtc ecg ttg gta ttc eag tat ett aeg cca aga tgg gtc gee ttt 1008 
Val Val Pro Leu Val Phe Gin Tyr Leu Thr Pro Arg Trp Val Ala Phe 

325 330 335 

att gga etc ggc gca gtg teg get get gta atg tea tet gca gat tea 1056 
He Gly Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser 
340 345 350 

tet gta eta tea gca gca tea atg ttt get cac aac ate tgg aag etc 1104 
Ser Val Leu Ser Ala Ala Ser Met Phe Ala His Asn He Trp Lys Leu 
355 360 365 

aca att cgc ect eac gcg tet gaa aaa gaa gtg ata att gtg atg aga 1152 
Thr He Arg Pro His Ala Ser Glu Lys Glu Val lie He Val Met Arg 
370 375 380 

ata gee ate ate tgt gtt ggt ate atg gca acc ate atg gca ett ace 1200 



2 4 



ffilE# 200 0-3075997 




1 1 — 240642 



He Ala He He Cys Val Gly He Met Ala Thr He Met Ala Leu Thr 
385 390 , 395 400 

att caa tec ate tat ggg ctt tgg tat ctt tgt gca gat ttg gtc tac 1248 
He Gin Ser He Tyr Gly Leu Trp Tyr Leu Cys Ala Asp Leu Val Tyr 
405 410 415 

gtc ata etc ttc cet caa eta tta tgt gtt gta tat atg eca cgt age 1296 
Val He Leu Phe Pro Gin Leu Leu Cys Val Val Tyr Met Pro Arg Ser 
420 425 430 

aat aeg tat gge tea ttg get gge tat gea gtc ggt ctt gtg etc cgt 1344 
Asn Thr Tyr Gly Ser Leu Ala Gly Tyr Ala Val Gly Leu Val Leu Arg 
435 440 445 

ttg att gga gge gag cea ctt gta teg etg eca gcg ttc ttc eat tat 1392 
Leu He Gly Gly Glu Pro Leu Val Ser Leu Pro Ala Phe Phe His Tyr 
450 455 460 



eca atg tat aeg gat ggg gta cag tat ttc cea ttc agg aca act get 1440 
Pro Met Tyr Thr Asp Gly Val Gin Tyr Phe Pro Phe Arg Thr Thr Ala 
465 470 475 480 



atg tta tct tea atg get act ate tac att gta tea ata caa teg gag 1488 
Met Leu Ser Ser Met Ala Thr He Tyr He Val Ser He Gin Ser Glu 

485 490 495 

aag etg ttc aaa teg gga cgt ttg tct ccg gag tgg gac gta atg ggt 1536 
Lys Leu Phe Lys Ser Gly Arg Leu Ser Pro Glu Trp Asp Val Met Gly 



2000-3075997 




500 



#5)1 1 1-24 0 6 



505 



510 



t 



tgt gta gtg aat att ccg ata gat cat gta ccc ctt ccg tea gat gta 1584 
Cys Val Val Asn lie Pro He Asp His Val Pro Leu Pro Ser Asp Val 
515 520 525 

teg ttt get gtt agt agt gag aec ttg aat atg aag get cea aac gga 1632 
Ser Phe Ala Val Ser Ser Glu Thr Leu Asn Met Lys Ala Pro Asn Gly 
530 535 540 

aca ccg get cea gta eat ccg aac caa cag ccg tct gat gaa aat aca 1680 
Thr Pro Ala Pro Val His Pro Asn Gin Gin Pro Ser Asp Glu Asn Thr 
545 550 555 560 



tta tta cat cea tat teg gac caa agt tat tat tec aca aat age aat 1728 
Leu Leu His Pro Tyr Ser Asp Gin Ser Tyr Tyr Ser Thr Asn Ser Asn 
565 570 575 



taa 



1731 



<210> 2 
<211> 576 
<212> PRT 

<213> Caenorhafaditis elegans 
<400> 2 

Met Ala Asp Leu Leu Gly He Val Ala He Val Phe Phe Tyr Val Leu 



mUn2 0 0 0-3075997 




1 1—240642 



10 



15 



He Leu Val Val Gly He Trp Ala Gly Arg Lys Ser Lys Ser Ser Lys 

20 25 30 

Glu Leu Glu Ser Gin Ala Gly Ala Ala Thr Gin Gin Val Met Leu Ala 
35 40 45 



t 



Gly Arg Asn He Gly Thr Leu Val Gly He Phe Thr Met Thr Ala Thr 
50 55 60 



Trp Val Gly Gly Ala Tyr He Asn Gly Thr Ala Glu Ala Leu Tyr Asn 
65 70 75 80 

Gly Gly Leu Leu Gly Cys Gin Ala Pro Val Gly Tyr Ala He Ser Leu 
85 90 95 

Val Met Gly Gly Leu Len Phe Ala Lys Lys Met Arg Glu Glu Gly Tyr 

100 105 110 

He Thr Met Leu Asp Pro Phe Gin His Lys Tyr Gly Gin Arg He Gly 
115 120 125 

Gly Leu Met Tyr Val Pro Ala Leu Leu Gly Glu Thr Phe Trp Thr Ala 
130 135 140 



Ala He Leu Ser Ala Leu Gly Ala Thr Leu Ser Val He Leu Gly He 
145 150 155 160 



mU^Z 0 0 0 



—3075997 




1 1-2406 



Asp Met Asn Ala Ser Val Thr Leu Ser Ala Cys He Ala Val Phe Tyr 
165 170 175 

Thr Phe Thr Gly Gly Tyr Tyr Ala Val Ala Tyr Thr Asp Val Val Gin 
180 185 190 



t 



Leu Phe Cys He Phe Val Gly Leu Trp Val Cys Val Pro Ala Ala Met 
195 200 205 

Val His Asp Gly Ala Lys Asp He Ser Arg Asn Ala Gly Asp Trp He 

210 215 220 



Gly Glu He Gly Gly Phe Lys Glu Thr Ser Leu Trp He Asp Cys Met 
225 230 235 240 



Leu Leu Leu Val Phe Gly Gly He Pro Trp Gin Val Tyr Phe Gin Arg 
245 250 255 

Val Leu Ser Ser Lys Thr Ala His Gly Ala Gin Thr Leu Ser Phe Val 
260 265 270 



Ala Gly Val Gly Cys He Leu Met Ala He Pro Pro Ala Leu He Gly 
275 280 285 

Ala He Ala Arg Asn Thr Asp Trp Arg Met Thr Asp Tyr Ser Pro Trp 

290 295 300 

Asn Asn Gly Thr Lys Val Gin Ser He Pro Pro Asp Lys Arg Asn Met 

305 310 315 320 



2 0 0 0- 



3 0 7 5 9 9 7 



#^ 1 1 — 240642 



Val Val Pro Leu Val Phe Gin Tyr Leu Thr Pro Arg Trp Val Ala Phe 

325 330 335 

lie Gly Leu Gly Ala Val Ser Ala Ala Val Met Set Set Ala Asp Set 
340 345 350 

Ser Val Leu Ser Ala Ala Ser Met Phe Ala His Asn lie Trp Lys Leu 
355 360 365 

Thr He Arg Pro His Ala Ser Glu Lys Glu Val He He Val Met Arg 

370 375 380 

He Ala He He Cys Val Gly He Met Ala Thr He Met Ala Leu Thr 

385 390 395 400 

He Gin Ser He Tyr Gly Leu Trp Tyr Leu Cys Ala Asp Leu Val Tyr 
405 410 415 

Val He Leu Phe Pro Gin Leu Leu Cys Val Val Tyr Met Pro Arg Ser 
420 425 430 

Asn Thr Tyr Gly Ser Leu Ala Gly Tyr Ala Val Gly Leu Val Leu Arg 
435 440 445 

Leu He Gly Gly Glu Pro Leu Val Ser Leu Pro Ala Phe Phe His Tyr 
450 455 460 

Pro Met Tyr Thr Asp Gly Val Gin Tyr Phe Pro Phe Arg Thr Thr Ala 



2 9 



ffilE# 2000-3075997 




465 



470 



i|t^ 1 1-24 0 6 



475 



480 



Net Leu Ser Ser Net Ala Thr He Tyr lie Val Ser He Gin Ser Gin 

485 490 495 

Lys Leu Phe Lys Ser Gly Arg Leu Ser Pro Glu Trp Asp Val Net Gly 
500 505 510 



t 



Cys Val Val Asn lie Pro He Asp His Val Pro Leu Pro Ser Asp Val 

515 520 525 



Ser Phe Ala Val Ser Ser Glu Thr Leu Asn Net Lys Ala Pro Asn Gly 

530 535 540 

Thr Pro Ala Pro Val His Pro Asn Gin Gin Pro Ser Asp Glu Asn Thr 

545 550 555 560 



Leu Leu His Pro Tyr Ser Asp Gin Ser Tyr Tyr Ser Thr Asn Ser Asn 

565 570 575 



<210> 3 
<211> 1743 
<212> DNA 
<213> rat 

<220> 

<221> CDS 

<222> (1)..(1743) 



miE# 2 0 0 0 



-307599 




m 



1 1 — 240642 



<223> choline transporter from rat 



<400> 3 

atg cct ttc ciat gta gaa gga eta gta gcg att ate ctg tte tac ctt 48 
Met Pro Phe His Val Glu Gly Leu Val Ala He He Leu Phe Tyr Leu 
1 5 10 15 



t 



ctt ata ttt ctg gtt gga ata tgg get gca tgg aaa ace aaa aac age 96 
Leu He Phe Leu Val Gly He Trp Ala Ala Trp Lys Thr Lys Asn Ser 
20 25 30 

ggt aat gea gaa gaa cgc age gaa gee ate ata gtt ggg ggc cga gac 144 
Gly Asn Ala Glu Glu Arg Ser Glu Ala He He Val Gly Gly Arg Asp 
35 40 45 

att ggt ttg ttg gtt ggt ggt ttt ace atg aea gee ace tgg gtt gga 192 
He Gly Leu Leu Val Gly Gly Phe Thr Met Thr Ala Thr Trp Val Gly 
50 55 60 

gga ggt tac ate aac ggg aca get gaa gca gtt tat ggg cea ggt tgt 240 
Gly Gly Tyr He Asn Gly Thr Ala Glu Ala Val Tyr Gly Pro Gly Cys 
65 70 75 80 

ggt eta get tgg get cag gca ccc att gga tat tet ctg agt ctg att 288 
Gly Leu Ala Trp Ala Gin Ala Pro lie Gly Tyr Ser Leu Ser Leu He 
85 90 95 

tta ggt ggc ctg ttt ttt gca aaa cct atg cgt tec aag gga tat gtg 336 
Leu Gly Gly Leu Phe Phe Ala Lys Pro Met Arg Ser Lys Gly Tyr Val 



mU^2 0 0 0-3075997 




100 



1 1 — 24 0 6 



105 



m 



110 



act atg tta gac ccg ttt caa cag ate tat gga aag cgc atg ggt ggg 
Thr Met Leu Asp Pro Phe Gin Gin He Tyr Gly Lys Arg Met Gly Gly 
115 120 125 



384 



t 



ctg ctg ttc ate cct gca ctg atg gga gag atg ttc tgg get gea gca 432 
Leu Leu Phe He Pro Ala Leu Met Gly Glu Met Phe Trp Ala Ala Ala 
130 135 140 

att ttc tet gea tta ggg get ace ate age gta ate att gat gtg gat 480 
He Phe Ser Ala Leu Gly Ala Thr He Ser Val He He Asp Val Asp 
145 150 155 160 



gtg aac ata teg gtc att gtc tec gea etc att gee att ett tat ace 528 
Val Asn He Ser Val He Val Ser Ala Leu He Ala He Leu Tyr Thr 
165 170 175 

etc gtg gga ggg etc tac tet gtg gea tat act gat gtt gta cag eta 576 
Leu Val Gly Gly Leu Tyr Ser Val Ala Tyr Thr Asp Val Val Gin Leu 
180 185 190 



ttc tgc att ttt ata gga ttg tgg ate agt gtc cca ttt gee ctg tea 
Phe Cys He Phe He Gly Leu Trp He Ser Val Pro Phe Ala Leu Ser 
195 200 205 



624 



eat eet gta gtc ace gae att gga ttc act get gtg eat get aaa tac 
His Pro Val Val Thr Asp He Gly Phe Thr Ala Val His Ala Lys Tyr 
210 215 220 



672 



ffifE# 2000-3075997 




#5p 1 1 — 240642 



cag agt ccc tgg ctg gga acc att gaa tea gtt gaa gtc tac acc tgg 
Gin Ser Pro Trp Leu Gly Thr lie Glu Ser Val Glu Val Tyr Thr Trp 
225 230 235 240 



720 



ctt gat aat ttt ctg ttg ttg atg ctg ggt gga ata cca tgg caa gcc 
Leu Asp Asn Phe Leu Leu Leu Met Leu Gly Gly He Pro Trp Gin Ala 

245 250 255 



768 



tap ttc cag agg gtc etc tct tea teg tea geg acc tat get cag gtg 
Tyr Phe Gin Arg Val Leu Ser Ser Ser Ser Ala Thr Tyr Ala Gin Val 

260 265 270 



816 



ctg tec ttc ctg gea get ttt ggg tgc ctg gtg atg get eta cca gee 
Leu Ser Phe Leu Ala Ala Phe Gly Cys Leu Val Met Ala Leu Pro Ala 

275 280 285 



864 



att tgc att ggg gee att gga gcc tee aca gae tgg aac caa act gea 
lie Cys lie Gly Ala He Gly Ala Ser Thr Asp Trp Asn Gin Thr Ala 

290 295 300 



912 



tat ggg ttt cca gat ccc aag acc aag gag gaa gea gae atg att etc 
Tyr Gly Phe Pro Asp Pro Lys Thr Lys Glu Glu Ala Asp Met He Leu 

305 310 315 320 



960 



eeg att gtt eta cag tac etc tgc ect gtg tac att tee ttc ttt ggg 
Pro He Val Leu Gin Tyr Leu Cys Pro Val Tyr He Ser Phe Phe Gly 
325 330 335 



1008 



ffiiE# 2000-307 5 997 




i|f ¥ 1 1-2406 4 



ctt ggt get gtt tct get get gte atg tee teg get gac tea tee ate 1056 
Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser Ser He 
340 345 350 

eta tea gca agt tee atg ttt get egg aat ate tac eag ett tee tte 1104 
Leu Ser Ala Ser Ser Met Phe Ala Arg Asn He Tyr Gin Leu Ser Phe 

355 360 365 

aga eaa aat gca tea gae aag gaa att gtg tgg gte atg agg ate act 1152 
Arg Gin Asn Ala Ser Asp Lys Glu He Val Trp Val Met Arg He Thr 
370 375 380 

gtg ttt gtg ttt gga gca tet gea aca gee atg gee ttg etc aeg aag 1200 
Val Phe Val Phe Gly Ala Ser Ala Thr Ala Met Ala Leu Leu Thr Lys 

385 390 395 400 

act gtg tat ggg etc tgg tac ctg age tct gae ctt gte tac ate ate 1248 
Thr Val Tyr Gly Leu Trp Tyr Leu Ser Ser Asp Leu Val Tyr He He 

405 410 415 



ate ttc eca cag ctg etc tgt gta etc tte ate aaa gga ace aac act 1296 
He Phe Pro Gin Leu Leu Cys Val Leu Phe He Lys Gly Thr Asn Thr 

420 425 430 



tat ggg gca gtt get ggt tat att ttt gga ctt ttc ctg aga att ace 1344 
Tyr Gly Ala Val Ala Gly Tyr He Phe Gly Leu Phe Leu Arg He Thr 
435 440 445 

gga gga gag cca tat eta tac ttg cag ecc tta ate ttc tac cct ggt 1392 



mtE# 2000-3075997 




1 1-240642 



Gly Gly Glu Pro Tyr Leu Tyr Leu Gin Pro Leu lie Phe Tyr Pro Gly 
450 455 460 

tat tac cct gac aag aat ggt ata tac aat cag agg ttc cca ttt aaa 1440 
Tyr Tyr Pro Asp Lys Asn Gly He Tyr Asn Gin Arg Phe Pro Phe Lys 
465 470 475 480 



t 



act etc tec atg gtt acc tea ttc ttt acc aac att tgt gtt tec tat 1488 
Thr Leu Ser Met Val Thr Ser Phe Phe Thr Asn lie Cys Val Ser Tyr 
485 490 495 



eta gee aag tat eta ttt gaa agt gga acc ttg cet cca aaa tta gat 1536 
Leu Ala Lys Tyr Leu Phe Glu Ser Gly Thr Leu Pro Pro Lys Leu Asp 
500 505 510 



ata ttt gat get gtt gte tea agg cac agt gaa gag aac atg gac aag 1584 
lie Phe Asp Ala Val Val Ser Arg His Ser Glu Glu Asn Met Asp Lys 
515 520 525 

ace att eta gte aga aat gaa aac ate aaa tta aat gaa ett gca cct 1632 
Thr He Leu Val Arg Asn Glu Asn He Lys Leu Asn Glu Leu Ala Pro 
530 535 540 



gta aag cct cga cag age eta acc etc agt tea act ttc acc aat aaa 1680 
Val Lys Pro Arg Gin Ser Leu Thr Leu Ser Ser Thr Phe Thr Asn Lys 
545 550 555 560 



gag get etc ett gat gtt gat tee agt cca gag gga tet ggg act gaa 1728 
Glu Ala Leu Leu Asp Val Asp Ser Ser Pro Glu Gly Ser Gly Thr Gin 



ffiUflf 2 00 0- 3075997 




565 



#511 1 1-24 0 6 



570 



m 



575 



gat aac tta caa tga 
Asp Ash Leu Gin 
580 



1743 



t 



<210> 4 
<211> 580 
<212> PRT 
<213> rat 

<400> 4 

Met Pro Phe His Val Glu Gly Leu Val Ala He He Leu Phe Tyr Leu 
1 5 10 15 

Leu He Phe Leu Val GJy He Trp Ala Ala Trp Lys Thr Lys Asn Set 
20 25 30 

Gly Asn Ala Glu Glu Arg Ser Glu Ala He He Val Gly Gly Arg Asp 
35 40 45 

He Gly Leu Leu Val Gly Gly Phe Thr Met Thr Ala Thr Trp Val Gly 
50 55 60 

Gly Gly Tyr He Asn Gly Thr Ala Glu Ala Val Tyr Gly Pro Gly Cys 

65 70 75 80 



Gly Leu Ala Trp Ala Gin Ala Pro He Gly Tyr Ser Leu Ser Leu lie 

3 6 mil# 2 00 0- 3075997 




85 



4f ¥ 1 1—240642 



90 



# 



95 



Leu Gly Gly Leu Phe Phe Ala Lys Pro Met Arg Ser Lys Gly Tyr Val 

100 105 110 

Thr Met Leu Asp Pro Phe Gin Gin He Tyr Gly Lys Arg Met Gly Gly 
115 120 125 



t 



Leu Leu Phe He Pro Ala Leu Met Gly Glu Met Phe Trp Ala Ala Ala 
130 135 140 



lie Phe Ser Ala Leu Gly Ala Thr He Ser Val He He Asp Val Asp 
145 150 155 160 

Val Asn He Ser Val He Val Ser Ala Leu He Ala He Leu Tyr Thr 
165 170 175 

Leu Val Gly Gly Leu Tyr Ser Val Ala Tyr Thr Asp Val Val Gin Leu 

180 185 190 

Phe Cys He Phe He Gly Leu Trp He Ser Val Pro Phe Ala Leu Ser 
195 200 205 

His Pro Val Val Thr Asp He Gly Phe Thr Ala Val His Ala Lys Tyr 
210 215 220 



Gin Ser Pro Trp Leu Gly Thr He Glu Ser Val Glu Val Tyr Thr Trp 
225 230 235 240 



ffi|E# 2000-3075997 



#^ 11-2406 



Leu Asp Asn Phe Leu Leu Leu Met Leu Gly Gly He Pro Trp Gin Ala 
245 250 255 

Tyr Phe Gin Arg Val Leu Ser Ser Ser Ser Ala Thr Tyr Ala Gin Val 
260 265 270 

Leu Ser Phe Leu Ala Ala Phe Gly Cys Leu Val Met Ala Leu Pro Ala 

275 280 285 




Me Cys He Gly Ala He Gly Ala Ser Thr Asp Trp Asn Gin Thr Ala 



290 295 300 

Tyr Gly Phe Pro Asp Pro Lys Thr Lys Glu Glu Ala Asp Met He Leu 
305 310 315 320 

Pro He Val Leu Gin Tyr Leu Cys Pro Val Tyr He Ser Phe Phe Gly 
325 330 335 




Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser Ser lie 



340 345 350 

Leu Ser Ala Ser Ser Met Phe Ala Arg Asn He Tyr Gin Leu Ser Phe 

355 360 365 

Arg Gin Asn Ala Ser Asp Lys Glu He Val Trp Val Met Arg He Thr 

370 375 380 



Val Phe Val Phe Gly Ala Ser Ala Thr Ala Met Ala Leu Leu Thr Lys 
385 390 395 4O0 



3 8 



miE# 2000-3075997 




1 1-240642 



t 



Thr Val Tyr Gly Leu Trp Tyr Leu Ser Set Asp Leu Val Tyr He He 
405 410 415 

He Phe Pro Gin Leu Leu Cys Val Leu Phe lie Lys Gly Thr Asn Thr 
420 425 430 

Tyr Gly Ala Val Ala Gly Tyr He Phe Gly Leu Phe Leu Arg He Thr 
435 440 445 

Gly Gly Glu Pro Tyr Leu Tyr Leu Gin Pro Leu He Phe Tyr Pro Gly 
450 455 460 

Tyr Tyr Pro Asp Lys Asn Gly He Tyr Asn Gin Arg Phe Pro Phe Lys 

465 470 475 480 



Thr Leu Ser Met Val Thr Ser Phe Phe Thr Asn lie Cys Val Ser Tyr 
485 490 495 

Leu Ala Lys Tyr Leu Phe Glu Ser Gly Thr Leu Pro Pro Lys Leu Asp 
500 505 510 



He Phe Asp Ala Val Val Ser Arg His Ser Glu Glu Asn Met Asp Lys 
515 520 525 

Thr He Leu Val Arg Asn Glu Asn He Lys Leu Asn Glu Leu Ala Pro 
530 535 540 



Val Lys Pro Arg Gin Ser Leu Thr Leu Ser Ser Thr Phe Thr Asn Lys 



miiE# 2000-3075997 



1 1 — 24 0 6 



545 550 555 560 

Glu Ala Leu Leu Asp Val Asp Ser Ser Pro Glu Gly Ser Gly Thr Glu 

565 570 575 

Asp Asn Leu Gin 

580 



<210> 5 

<211> 1743 

<212> DNA 

<213> Hobo sapiens 

<220> 

<221> CDS 

<222> (1)..(1743) 

<223> choline transporter fron human 
<400> 5 

atg get ttc cat gtg gaa gga ctg ata get ate ate gtg ttc tac ctt 48 
Met Ala Phe His Val Glu Gly Leu He Ala He He Val Phe Tyr Leu 
15 10 15 

eta att ttg ctg gtt gga ata tgg get gee tgg aga ace aaa aac agt 96 
Leu He Leu Leu Val Gly He Trp Ala Ala Trp Arg Thr Lys Asn Ser 
20 25 SO 

ggc age gca gaa gag cgc age gaa gee ate ata gtt ggt ggc cga gat 144 



4 0 



2000-3075997 




#^ 11-240642 



Gly Ser Ala Glu Glu Arg Ser Glu Ala He He Val Gly Gly Arg Asp 
35 40 45 

att ggt tta ttg gtt ggt gga ttt acc atg aca get acc tgg gtc gga 192 
He Gly Leu Leu Val Gly Gly Phe Thr Met Thr Ala Thr Trp Val Gly 
50 55 60 



t 



gga ggg tat ate aat gge aea get gaa gea gtt tat gta cca ggt tat 240 
Gly Gly Tyr He Asn Gly Thr Ala Glu Ala Val Tyr Val Pro Gly Tyr 
65 70 75 80 



ggc eta get tgg get cag gca eca att gga tat tct ctt agt etg att 288 
Gly Leu Ala Trp Ala Gin Ala Pro lie Gly Tyr Ser Leu Ser Leu lie 
85 90 95 



tta ggt ggc etg ttc ttt gca aaa cct atg egt tea aag ggg tat gtg 336 
Leu Gly Gly Leu Phe Phe Ala Lys Pro Met Arg Ser Lys Gly Tyr Val 
100 105 110 

aec atg tta gae eeg ttt cag caa ate tat gga aaa cge atg gge gga 384 
Thr Met Leu Asp Pro Phe Gin Gin He Tyr Gly Lys Arg Met Gly Gly 
115 120 125 



etc etg ttt att cct gca etg atg gga gaa atg ttc tgg get gca gea 432 
Leu Leu Phe He Pro Ala Leu Met Gly Glu Met Phe Trp Ala Ala Ala 
130 135 140 



att ttc tct get ttg gga gee acc ate age gtg ate ate gat gtg gat 480 
He Phe Ser Ala Leu Gly Ala Thr lie Ser Val lie lie Asp Val Asp 
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m 



160 



t 



atg cac att tct gtc ate ate tct gea etc att gee aet etg tae aea 528 
Met His lie Ser Val He He Ser Ala Leu He Ala Thr Leu Tyr Thr 

165 170 175 

ctg gtg gga ggg etc tat tet gtg gee tae aet gat gte gtt cag cte 576 
Leu Val Gly Gly Leu Tyr Ser Val Ala Tyr Thr Asp Val Val Gin Leu 
180 185 190 

ttt tge att ttt gta ggg ctg tgg ate age gtc cec ttt gea ttg tea 624 
Phe Cys He Phe Val Gly Leu Trp He Ser Val Pro Phe Ala Leu Ser 
195 200 205 



eat ect gea gte gea gae ate ggg tte act get gtg cat gee aaa tae 672 
His Pro Ala Val Ala Asp He Gly Phe Thr Ala Val His Ala Lys Tyr 
210 215 220 

caa aag ecg tgg etg gga act gtt gae tea tct gaa gtc tae tct tgg 720 
Gin Lys Pro Trp Leu Gly Thr Val Asp Ser Ser Glu Val Tyr Ser Trp 
225 230 235 240 



ett gat agt ttt ctg ttg ttg atg ctg ggt gga ate cea tgg caa gea 768 
Leu Asp Ser Phe Leu Leu Leu Met Leu Gly Gly He Pro Trp Gin Ala 
245 250 255 

tae ttt cag agg gtt etc tct tct tec tea gee ace tat get caa gtg 816 
Tyr Phe Gin Arg Val Leu Ser Ser Ser Ser Ala Thr Tyr Ala Gin Val 
260 265 270 
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ctg tec ttc ctR gca get tte ggg tge ctg gtg atg gee ate eea gee 
Leu Ser Phe Leu Ala Ala Phe Gly Cys Leu Val Met Ala He Pro Ala 

275 280 285 



864 



t 



ata cte att ggg gee att gga gea tea aca gac tgg aae cag act gca 
He Leu He Gly Ala He Gly Ala Ser Thr Asp Trp Asn Gin Thr Ala 
290 295 300 

tat ggg ctt cca gat cec aag act aca gaa gag gca gac atg att tta 
Tyr Gly Leu Pro Asp Pro Lys Thr Thr Glu Glu Ala Asp Met He Leu 
305 310 315 320 



912 



960 



cca att gtt ctg cag tat etc tge cct gtg tat att tct ttc ttt ggt 
Pro He Val Leu Gin Tyr Leu Cys Pro Val Tyr He Ser Phe Phe Gly 
325 330 335 



1008 



ctt ggt gca gtt tct get get gtt atg tea tea gca gat tct tee ate 
Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser Ser I le 
340 345 350 



1056 



ttg tea gca age tee atg ttt gca egg aae ate tac cag ctt tec ttc 
Leu Ser Ala Ser Ser Met Phe Ala Arg Asn He Tyr Gin Leu Ser Phe 
355 360 365 



1104 



aga caa aat get teg gac aaa gaa ate gtt tgg gtt atg ega ate aca 
Arg Gin Asn Ala Ser Asp Lys Glu He Val Trp Val Met Arg He Thr 
370 375 380 



1152 
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gtg ttt gtg ttt gga gca tct gca aca gcc atg gcc ttg ctg acg aaa 1200 
Val Phe Val Phe Gly Ala Ser Ala Thr Ala Met Ala Leu Leu Thr Lys 
385 390 395 400 

act gtg tat ggg etc tgg tac etc agt tet gae ctt gtt tac ate gtt 1248 
Thr Val Tyr Gly Leu Trp Tyr Leu Ser Ser Asp Leu Val Tyr He Val 
405 410 415 

ate ttc cec eag ctg ctt tgt gta etc ttt gtt aag gga ace aac ace 1296 
He Phe Pro Gin Leu Leu Cys Val Leu Phe Val Lys Gly Thr Asn Thr 
420 425 430 

tat ggg gee gtg gca ggt tat gtt tct ggc etc ttc ctg aga ata act 1344 
Tyr Gly Ala Val Ala Gly Tyr Val Ser Gly Leu Phe Leu Arg He Thr 
435 440 445 

gga ggg gag cea tat ctg tat ctt cag cec ttg ate ttc tac cet ggc 1392 
Gly Gly Glu Pro Tyr Leu Tyr Leu Gin Pro Leu He Phe Tyr Pro Gly 
450 455 460 

tat tac cet gat gat aat ggt ata tat aat eag aaa ttt cca ttt aaa 1440 
Tyr Tyr Pro Asp Asp Asn Gly He Tyr Asn Gin Lys Phe Pro Phe Lys 

465 470 475 480 

aca ctt gee atg gtt aca tea ttc tta ace aac att tgc ate tec tat 1488 
Thr Leu Ala Met Val Thr Ser Phe Leu Thr Asn lie Cys He Ser Tyr 

485 490 495 

eta gcc aag tat eta ttt gaa agt gga ace ttg cca ect aaa tta gat 1536 
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Leu Ala Lys Tyr Leu Phe Glu Ser Gly Thr Leu Pro Pro Lys Leu Asp 
500 505 510 

gta ttt gat get gtt gtt gca aga cac agt gaa gaa aat atg gat aag 1584 
Val Phe Asp Ala Val Val Ala Arg His Ser Glu Glu Asn Met Asp Lys 
515 520 525 

aca att ctt gtc aaa aat gaa aat att aaa tta gat gaa ctt gca ctt 1632 
Thr He Leu Val Lys Asn Glu Asn He Lys Leu Asp Glu Leu Ala Leu 
530 535 540 

gtg aag cca cga cag age atg ace etc age tea act tte ace aat aaa 1680 
Val Lys Pro Arg Gin Ser Met Thr Leu Ser Ser Thr Phe Thr Asn Lys 
545 550 555 560 

gag gee tte ctt gat gtt gat tec agt cca gaa ggg tct ggg act gaa 1728 
Glu Ala Phe Leu Asp Val Asp Ser Ser Pro Glu Gly Ser Gly Thr Glu 
565 570 575 



gat aat tta cag tga 
Asp Asn Leu Gin 
580 



1743 



<210> 6 

<211> 580 

<212> PRT 

<213> Bono sapiens 
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<400> 6 

Met Ala Phe His Val Glu Gly Leu He Ala He He Val Phe Tyr Leu 
i 5 10 15 

Leu He Leu Leu Val Gly He Trp Ala Ala Trp Arg Thr Lys Asn Ser 
20 25 30 

Gly Set Ala Glu Glu Arg Ser Glu Ala He He Val Gly Gly Arg Asp 
35 40 45 

He Gly Leu Leu Val Gly Gly Phe Thr Met Thr Ala Thr Trp Val Gly 

50 55 60 

Gly Gly Tyr He Asn Gly Thr Ala Glu Ala Val Tyr Val Pro Gly Tyr 
65 70 75 * 80 



Gly Leu Ala Trp Ala Gin Ala Pro He Gly Tyr Ser Leu Ser Leu He 
85 90 95 

Leu Gly Gly Leu Phe Phe Ala Lys Pro Met Arg Ser Lys Gly Tyr Val 
100 105 110 



Thr Met Leu Asp Pro Phe Gin Gin He Tyr Gly Lys Arg Met Gly Gly 
115 120 125 



Leu Leu Phe He Pro Ala Leu Met Gly Glu Met Phe Trp Ala Ala Ala 

130 135 140 



He Phe Ser Ala Leu Gly Ala Thr He Ser Val He He Asp Val Asp 
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Met His lie Ser Val He lie Ser Ala Leu lie Ala Thr Leu Tyr Thr 
165 170 175 

Leu Val Gly Gly Leu Tyr Ser Val Ala Tyr Thr Asp Val Val Gin Leu 
180 185 190 

Phe Cys lie Phe Val Gly Leu Trp lie Ser Val Pro Phe Ala Leu Ser 
195 200 205 

His Pro Ala Val Ala Asp lie Gly Phe Thr Ala Val His Ala Lys Tyr 
210 215 220 

Gin Lys Pro Trp Leu Gly Thr Val Asp Ser Ser Glu Val Tyr Ser Trp 

225 230 235 240 

Leu Asp Ser Phe Leu Leu Leu Met Leu Gly Gly He Pro Trp Gin Ala 

245 250 255 

Tyr Phe Gin Arg Val Leu Ser Ser Ser Ser Ala Thr Tyr Ala Gin Val 
260 265 270 

Leu Ser Phe Leu Ala Ala Phe Gly Cys Leu Val Met Ala He Pro Ala 
275 280 285 



He Leu He Gly Ala He Gly Ala Ser Thr Asp Trp Asn Gin Thr Ala 
290 295 300 
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Tyr Gly Leu Pro Asp Pro Lys Thr Thr Glu GIu Ala Asp Met He Leu 
305 310 315 320 

Pro He Val Leu Gin Tyr Leu Cys Pro Val Tyr lie Ser Phe Phe Gly 

325 330 335 



t 



Leu Gly Ala Val Ser Ala Ala Val Met Ser Ser Ala Asp Ser Ser He 

340 345 350 

Leu Ser Ala Ser Ser Met Phe Ala Arg Asn He Tyr Gin Leu Ser Phe 

355 360 365 



Arg Gin Asn Ala Ser Asp Lys Glu He Val Trp Val Met Arg He Thr 
370 375 380 



Val Phe Val Phe Gly Ala Ser Ala Thr Ala Met Ala Leu Leu Thr Lys 
385 390 395 400 

Thr Val Tyr Gly Leu Trp Tyr Leu Ser Ser Asp Leu Val Tyr He Val 

405 410 415 



He Phe Pro Gin Leu Leu Cys Val Leu Phe Val Lys Gly Thr Asn Thr 
420 425 430 

Tyr Gly Ala Val Ala Gly Tyr Val Ser Gly Leu Phe Leu Arg He Thr 
435 440 445 



Gly Gly Glu Pro Tyr Leu Tyr Leu Gin Pro Leu He Phe Tyr Pro Gly 
450 455 460 
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Tyr Tyr Pro Asp Asp Asn Gly He Tyr Asn Gin Lys Phe Pro Phe Lys 
465 470 475 480 

Thr Leu Ala Met Val Thr Ser Phe Leu Thr Asn He Cys He Ser Tyr 
485 490 495 

Leu Ala Lys Tyr Leu Phe Glu Ser Gly Thr Leu Pro Pro Lys Leu Asp 
^ 500 505 510 

Val Phe Asp Ala Val Val Ala Arg His Ser Glu Glu Asn Met Asp Lys 

515 520 525 

Thr He Leu Val Lys Asn Glu Asn He Lys Leu Asp Glu Leu Ala Leu 
530 535 540 

Val Lys Pro Arg Gin Ser Met Thr Leu Ser Ser Thr Phe Thr Asn Lys 
545 550 555 560 

% 

^ Glu Ala Phe Leu Asp Val Asp Ser Ser Pro Glu Gly Ser Gly Thr Glu 

565 570 575 

Asp Asn Leu Gin 
580 
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